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5 Elaboration of maps for climatic actions in 
Italy 
5.1 Introduction 
As stated in Foreword of Eurocodes, maps for climatic actions are typical country specific 
data, to be included in National Annex as Nationally Determined Parameters. 
According to EN 1990, Sec.4, Clause 4.1.2(7)P, Note 2 “The characteristic value of climatic 
actions is based upon the probability of 0,02 of its time varying part being exceeded for a 
reference period of one year. This is equivalent to a mean return period of 50 years for the 
time-varying part.” 
Statistical elaboration of climatic data is a very complex procedure, as it should be adapted 
to specific features of the climatic region under examination. 
In effect, aiming to define characteristic values, it is sufficient to analyse the statistics of 
annual maxima, so focusing on a discrete set, composed by one value per year of 
observation. 
In general, typical steps of the procedure are: 
1. selection of meteorological stations granting a sufficiently uniform coverage of the 
country or of the region in terms of area (longitude and latitude) as well as of 
altitude for the observed climatic variable (basic wind speed, weight or height and 
density of snow cover, maximum and minimum temperature), provided that the 
measurements are available for a sufficiently long time interval (30-50 years); 
2. definition of the series of annual extreme values for the variable under 
consideration;  
3. adoption of a suitable extreme value distribution, like extreme values type I 
distribution (Gumbel), GEV distribution, Weibull distribution, 3-parameters 
log-normal distribution, generalized Pareto distribution, checking a posteriori its 
aptness to represent the given variable; 
4. elaboration of extreme values in order to obtain the characteristic value of the 
climatic variable (2% upper fractile of annual extrema); 
5. definition of climatic maps identifying homogenous climatic areas: each climatic 
area is characterized by a particular relationship expressing the characteristic value 
of the climatic variable as function of the altitude of the site; 
6. when, like in Italy, climatic variables depend on the altitude, the values previously 
determined at the actual altitude are modified according to the above mentioned 
relationship, in such a way that climatic maps are referred to sea level. 
In the present chapter, elaboration of Italian maps for climatic actions, snow, wind and 
temperature, is discussed. 
5.2 Snow map 
The Italian snow map (National Annex to EN1991-1-3, 2013) is based on the results of a 
wide research carried out in the late 90th by eight European research institutions (Del Corso 
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et al. 1995) and promoted by the DG III of the European Commission (DG III European 
Commission, 1998; DG III European Commission, 1999). 
Beside the collection and the processing of a large amount of snow load data for most part 
of the European territory, the aim of the study was to define common methods to evaluate 
the ground snow loads in European countries, to be used in developing EN1991-1-3, also 
in order to reduce inconsistencies of snow load values in CEN Member States and at 
borderlines between different countries. 
In the territory of the 18 CEN countries covered by the above mentioned research, the ten 
different homogeneous major climatic regions illustrated in Figure 1.1 were identified, each 
one characterized by a particular snow load-altitude relationship. 
 
Figure 5.1 Major climatic Regions for snow loads;  
(adapted from Sanpaolesi et al., 1998 and 1999) [© CEN]) 
As highlighted by the red box in Figure 5.1, Italy belongs to two major climatic regions: 
the Alpine Region and the Mediterranean Region, which are covered by the weather 
stations shown in Figure 5.2. 
 
Figure 5.2 Weather stations considered for snow load measurements 
In regions having mild climatic conditions, like the Mediterranean one, the snow melts 
during the period between two consecutive low pressure weather systems. The snow cover 
is often the result of one single snow event and any following snow event may be 
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considered to be statistically independent from the first one, even if, in some other case, 
it can happen that rain accumulates in the snow cover, determining very high density of 
the snow cover, that can achieve values of 500-600 kg/m3. 
On the contrary, in areas with continental climate and in mountains regions, the snow 
cover is the result of the accumulation of several layers, so that the maximum snow load 
is registered after several consecutive snow falls. Anyhow, the statistical analysis has been 
performed taking into account the recorded loads, irrespective of the fact that they are the 
result of either an accumulation or a single snow event. 
In some weather station, the records often contain some years without any snow cover. 
In these cases a mixed distribution has been used, taking into account the average 
percentage of snowy years. 
They have been also observed in some samples one or more annual maximum values of 
snow load which do not fit well the remaining data. These values are often observed in 
Mediterranean Region: a typical example is reported in Figure 5.3, concerning the 
elaboration of snow load on ground in Pistoia, located in the Italian region of Tuscany. In 
this Gumbel plot, the annual maximum of 1,3 kN/m2 is clearly outside the statistical series: 
in fact, the dashed line best fitting the whole data set is not able to cover the outlier, so 
that it cannot be treated as belonging to the statistical sample. For this reason, the outliers 
are treated as accidental values and disregarded in the analysis of the population of the 
extreme values. The best fitting of the so corrected population is represented by the 
continuous line in the graph (see also chapter 1, section 1.2.2.2). 
 
Figure 5.3 Elaboration of snow load data on the ground (Pistoia) 
The regression analyses carried out in the aforesaid research showed that in Alpine Region 
(see Figure 5.4) and in Mediterranean Region the characteristic value of the snow load, sk, 
depends on the square of the altitude A, according to Eqn. (5.1)  
 
Snow load on the ground [kN/m2] 
R
e
d
u
c
e
d
 v
a
ri
a
b
le
 y
 
Elaboration of maps for climatic actions in Italy 
P. Croce 
 
90 
 
é ùæ ö
= +ê úç ÷
è øê úë û
2
 1k
A
s z
b , 
(5.1) 
where z and b are suitable parameters, depending on the climatic zone. 
It must be pointed out that Eqn. (5.1) holds also for other European climatic Regions, 
except Central West Region, Sweden and Finland, UK and Eire, where sk depends linearly 
on A and for Norway, where sk is independent on A. 
 
Figure 5.4 sk – A plot for the Alpine Region 
Concerning Italy, the final outcomes of the study were local maps indicating the sk values 
at the sea level, for the Alpine Region (Figure 5.5) and for the Mediterranean Region 
(Figure 5.6), from which it is possible to identify three different Zones, which have been 
considered as basis for the definition of the Italian snow map, reported in the Italian 
National Annex (NA) to EN1991-1-3 (Figure 5.7). In the map, Zone I is represented in 
green, Zone II in light blue and Zone III in white. 
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Figure 5.5 Characteristic values of snow load at the ground at sea level in Italy 
(Alpine Region) (Sanpaolesi et al., 1998 and 1999) [© CEN]) 
 
Figure 5.6 Characteristic values of snow load at the ground at sea level in Italy 
(Mediterranean Region) (Sanpaolesi et al., 1998 and 1999) [© CEN]) 
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Figure 5.7 Italian Map for snow load at sea level [kN/m] 
It must be stressed that the separations between Zone I and Zone II and the separation 
between Zone II and Zone III correspond to administrative borders of provinces and that 
map in Figure 5.7 is updated taking into account the most recent amendments to Italian 
NA. 
The sk - A relationships in the three Zones are expressed, respectively, by 
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(5.4) 
in Zone III. 
Use of Eqns. (5.2), (5.3) and (5.4) is allowed only for altitudes A£1500 m. For A>1500 m 
ad hoc studies are required, but in this case sk=max [sk(A=1500 m); sk(A)]. 
The coefficient of variation for snow loads is around 0,3 in the Alpine Region, while in the 
Mediterranean Region is usually 0,7, but it can attain values around 1,0. 
5.2.1 Worked examples 
In the following, the practical application of the snow map is illustrated, evaluating the 
snow load at the ground in three different sites: Novi Ligure (AL), San Marcello Pistoiese 
(PT), Avigliano (PZ). 
5.2.1.1 Snow load at the ground in Novi Ligure 
Novi Ligure is in Piedmont, in province of Alessandria, at an altitude A=150 m above sea 
level. 
It belongs to Zone I, therefore, as A<200 m, it follows from Eqn. (5.2) sk=1,50 kN/m2. 
5.2.1.2 Snow load at the ground in San Marcello Pistoiese 
San Marcello Pistoiese is in Tuscany, in province of Pistoia, at an altitude A=623 m above 
sea level. 
It belongs to Zone II, therefore, as A>200 m, it follows from Eqn. (5.3), that 
sk=0,85(1+(623/481)2)=2,28 kN/m2. 
5.2.1.3 Snow load at the ground in Avigliano 
Avigliano is in Basilicata, in province of Potenza, at an altitude A=867 m above sea level. 
It belongs to Zone III, therefore, as A>200 m, it follows from Eqn. (5.4), that 
sk=0,51(1+(867/481)2)=2,17 kN/m2. 
5.3 Thermal actions 
The Italian thermal map (National Annex to EN1991-1-5, 2013) is based (Froli and al., 
1994) on the results of the elaboration of the databank of measurements of the air 
temperature in shade, collected by the Information service of the Italian Ministry of 
Forestry, Agricultural and Food Resources in about 370 weather stations across Italy, which 
are summarized in Figure 5.8. The databank contains information coming from different 
sources, and in particular from the Italian Air Force. 
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Figure 5.8 Weather stations for measurements of air temperature in shade 
Assuming Gumbel-type distribution of extrema, the data collected, elaborated again 
according the general procedure recalled before, allowed to determine for each site the 
characteristic values of the maximum and minimum air temperature in shade, Tmax and 
Tmin, respectively, as well as four homogenous climatic region, each one characterized by 
suitable Tmax-A and Tmin-A relationships, obtained by means of regression analysis. The 
results, summarized in Figure 5.9 for Zone I, North, in Figure 5.10 for Zone II, West, in 
Figure 5.11 for Zone III, East, and in Figure 5.12 for Zone IV, South, clearly demonstrate 
that Tmax and Tmin depend linearly on A, and that the slope of the lines depends on the 
climatic zone. 
 
Figure 5.9 Tmax-A and Tmin-A plots for Zone I (North) in Italy 
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Figure 5.10 Tmax-A and Tmin-A plots for Zone II (West) in Italy 
 
Figure 5.11 Tmax-A and Tmin-A plots for Zone III (East) in Italy 
 
Figure 5.12 Tmax-A and Tmin-A plots for Zone IV (South) in Italy 
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Comparison of different curves, illustrated in Figure 5.13, demonstrates that: 
o at the sea level, the mean characteristic value of Tmax can be assumed around 
42 °C independently on the Zone, while the mean characteristic value of Tmin is 
around -15 °C in Zone 1, -8 °C in Zones II and III and -2 °C in Zone IV; 
o the slope of the Tmax-A line is more pronounced in Zone I than in Zones II and 
IV, being practically zero in Zone III, while, 
o on the contrary, the Tmin-A lines characterized by maximum and minimum slope 
pertain to Zone IV, and Zone I, respectively. 
 
Figure 5.13 Tmax-A and Tmin-A curves in the four climatic Zones  
The upper limits of Tmax derived from data elaboration are around 48 °C in Zone I and in 
Zone IV and around 50 °C in Zones II and III, while, considering sites with A<1000 m, the 
lower limits of Tmin are below -30 °C in Zone I, around -20 ° in Zone II, and around -16 
°C in Zones III and IV. It must be highlighted that, in some cases, these values do not 
correspond with the highest and lowest temperatures actually measured; in effect, the 
maximum temperatures ever recorded in Italy are around 48 °C in Zones II, III and IV 
and around 42 °C in Zone I; the minimum temperatures recorded at low altitudes are 
around -25 °C in Zone I, -23 °C in Zones II and III and -15 °C in Zone IV. Anyhow, these 
discrepancies are much less significant than it might appear at first sight, since it must be 
considered that, as well as with snow and wind actions, results are averaged and 
normalized at regional level, so that very extreme values can be considered as outliers, to 
be taken into account in accidental design situations. 
Reduction at the sea level of the above mentioned data allowed to determine the contour 
maps of Tmax and Tmin, reported in Figure 5.14 and Figure 5.15, respectively, leading to the 
climatic map of Figure 5.16, where separations between adjacent Zones correspond to 
administrative Regional borders. 
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Figure 5.14 Tmax (tR=50 years) contours in Italy 
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Figure 5.15 Tmin (tR=50 years) contours in Italy 
 
Figure 5.16 Climatic Zones for temperature in Italy 
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The Tmin - A and Tmax - A relationships in the four Zones are expressed, respectively, by 
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in Zone IV. 
5.3.1 Worked examples 
In the following, the practical application of thermal map is illustrated, evaluating Tmin and 
Tmax in four different sites: Sasso Marconi (BO), Ceprano (FR), Santa Croce di Magliano 
(CB) and Zafferana Etnea (CT). 
5.3.1.1 Thermal actions in Sasso Marconi 
Sasso Marconi is in Emilia Romagna, in province of Bologna, at an altitude A=128 m above 
sea level. 
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It belongs to Zone I, therefore, it follows from Eqn. (5.5) Tmin=-15-0,004×128=-15,5 °C 
and Tmax=42-0,006×128=41,2 °C. 
5.3.1.2 Thermal actions in Ceprano 
Ceprano is in Lazio, in province of Frosinone, at an altitude A=105 m above sea level. 
It belongs to Zone II, therefore, it follows from Eqn. (5.6) Tmin=-8-0,006×105=  
-8,6 °C and Tmax=42-0,002×105=41,8 °C. 
5.3.1.3 Thermal actions in Santa Croce di Magliano 
Santa Croce di Magliano is in Molise, in province of Campobasso, at an altitude A=608 m 
above sea level. 
It belongs to Zone III, therefore, it follows from Eqn. (5.7) Tmin=-8-0,007×608=-12,3 °C 
and Tmax=42-0,0003×608=41,8 °C. 
5.3.1.4 Thermal actions in Zafferana Etnea 
Zafferana Etnea is in Sicily, in province of Catania, at an altitude A=574 m above sea level. 
It belongs to Zone IV, therefore, it follows from Eqn. (5.8) Tmin=-2-0,009×574=-7,2 °C and 
Tmax=42-0,002×574=40,8 °C. 
5.4 Wind actions 
The Italian wind map (National Annex to EN1991-1-4, 2013) is based on the results of the 
elaboration of the wind measurements mainly made by the meteorological service of the 
Italian Air Force. 
According the EN1991-1-4, Sec. 1, Def. 1.6.1 the fundamental basic wind velocity is “the 
10 minute mean wind velocity with an annual risk of being exceeded of 0,02, irrespective 
of wind direction, at a height of 10 m above flat open country terrain and accounting for 
altitude effects (if required)”. 
Elaboration of data has been carried out again according the procedure recalled before, 
generally hypothesizing type I Gumbel distribution of annual extrema. 
It must be pointed out that recently the ability of the Gumbel distribution to fit wind data 
has been questioned, appealing that, especially in Northern European Countries, Gumbel 
distribution overestimates the fundamental basic wind velocity and that three-parameter 
log-normal distribution or Weibull distribution lead to more realistic values.  
One typical example is reported in Figure 5.17 representing in a Gumbel plot the annual 
maxima of the basic wind velocity recorded in Schipol Airport (NL) in years 1950-2002. 
In Figure 5.17, the Gumbel distribution fitting the experimental data is represented by the 
red line, leading to a fundamental value around 29 m/s. 
In the author opinion, various extreme value distributions, that differ in some way only in 
the upper tail region, could fit satisfactorily the measurements. In effect, it must be 
highlighted that, since measured annual maxima falling in the upper tail are very few and 
that some values can be regarded as outliers, usually, the amount of measured extreme 
values available does not allows to select the “best” extreme distribution, also because the 
fundamental wind velocity is no high enough to be excluded for physical reasons. 
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Figure 5.17 Gumbel plot of annual maxima of wind velocity in Schipol Airport 
Considering as representative parameter of a given data set its skewness, an alternative 
way has been suggested to establish what kind of extreme distribution best fit the data; in 
fact, the Gumbel distribution is characterized by Sk=1,14, the Weibull distribution is 
characterized by Sk<1,14 and the Fréchet distribution by Sk>1,14. But, also this criterion 
is questionable, as it results excessively sensitive to the available data, as it can be easily 
demonstrated, referring to a real case study (see §5.4.1). 
5.4.1 Elaboration of wind velocity data in Pisa Airport 
In the present paragraph, it is discussed the elaboration of the annual maxima of wind 
velocity, measured in Pisa Airport in the period 1973-2015 and reported, year by year, in 
Figure 5.18. 
 
Figure 5.18 Annual maxima of wind velocity in Pisa Airport 
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From the diagram it is evident that the absolute maximum of the measured wind velocity, 
29,2 m/s around, occurred twice, in 2008 and the 5 March 2015, when a very strong 
northeast wind storm (Gregale) occurred in Tuscany coastal areas.  
To evaluate as the content of data set influences the results, data have been elaborated 
including or neglecting the latest datum, referring to 2015, highlighted with the red circle 
in Figure 5.18. 
The results of the elaborations are illustrated in the Gumbel plot of Figure 5.19 for the 
period 1973-2014, so neglecting the information regarding year 2015, and in the Gumbel 
plot in Figure 5.20 for the period 1973-2015. In both diagrams they have been drawn the 
Gumbel lines obtained by means of the method of moments (red line) and by the method 
of maximum likelihood (blue line), as well as the skewness (Sk) of the distribution and the 
fundamental basic wind velocities (characteristic values, vk) derived by means of the above 
mentioned methods. 
As expected, these outcomes clearly demonstrate that the characteristic basic wind velocity 
depend of the method used to fit the data and are strongly influenced by the highest 
recorded values. In effect, the method of moment gives a value of 27,45 m/s for vk, 
disregarding 2015, which becomes 28,97 m/s including 2015, while the method of 
maximum likelihood gives a value of 27,10 m/s, for vk, disregarding 2015 and again 28,97 
m/s including 2015. 
Moreover, the influence of the 2015 measurement on skewness is even stronger, in fact, 
including 2015, it is Sk=0,929, while, disregarding 2015, it is Sk=0,463, so indicating that 
skewness is a very weak indicator of the ability of the extreme value distribution to fit 
experimental data. 
In conclusion, as inherent uncertainties are comparable with differences in estimates 
obtained with different distributions, it is confirmed that setup of objective criteria for the 
choice of the distribution is very hard. 
Anyhow, the results match with the assumption that extreme wind data in Italy are usually 
described by Gumbel distribution, with coefficient of variation CoV»0,2. 
 
Figure 5.19 Gumbel plot of wind velocity in Pisa Airport (1973-2014) 
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Figure 5.20 Gumbel plot of wind velocity in Pisa Airport (1973-2015) 
5.4.2 Wind map and terrain categories in Italy 
The regression analysis allowed to determine 9 Zones for fundamental basic wind 
velocities, illustrated in Figure 5.21. 
In each Zone, the relationship between the altitude and the basic wind velocity vb is 
expressed by the Eqns. 
£,0 0                        if b bv =v A A , 
( ) 000,  if        AAAAk=vv abb £-+ , 
 
(5.9) 
where vb,0 is the fundamental basic wind velocity at sea level, A is the altitude of the site, 
in m, A0 is the reference altitude, in m, and the coefficient ka, in s-1, is the slope of the line.  
For each Zone of the map, the values of the parameters to be introduced in (5.9) are given 
in Table 5.1. 
As known, the variation of the wind velocity profile with the altitude above the ground is 
influenced by the terrain exposure category, that determines the extension zg of the 
atmospheric boundary layer, as shown in Figure 5.22. 
In Italy, five terrain exposure categories are identified, depending on the Zone, on the 
distance from the shoreline, on the altitude above sea level of the building site and on the 
terrain roughness.  
According to Table 5.2, four types of terrain are identified in term of roughness, being the 
roughness decreasing from A to D. 
Once known the terrain roughness and the building site, the terrain category can be derived 
from Figure 5.23.  
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Figure 5.21 Climatic zones for fundamental basic wind velocities in Italy 
Table 5.1 Values of parameters of vb,0–A relationship in Italian wind zones 
Zone Description 
vb,0 
[m/s] 
A0 [m] ka [1/s] 
1 
Valle d’Aosta, Piedmont, Lombardy, 
Trentino Alto Adige, Veneto, Friuli Venezia 
Giulia except province of Trieste 
25 1000 0,010 
2 Emilia Romagna 25 750 0,015 
3 
Tuscany, Marche, Umbria, Lazio, Abruzzo, 
Molise, Puglia, Campania, Basilicata, 
Calabria, except province of Reggio 
Calabria 
27 500 0,020 
4 Sicily and province of Reggio Calabria 28 500 0,020 
5 
Sardinia (zone east of the line connecting 
Capo Teulada with Isola di Maddalena) 
28 750 0,015 
6 
Sardinia (zone west of the line connecting 
Capo Teulada with Isola di Maddalena) 
28 500 0,020 
7 Liguria 28 1000 0,015 
8 Province of Trieste 30 1500 0,010 
9 
Islands (except Sicilia and Sardinia) and 
open sea 
31 500 0,020 
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Figure 5.22 Wind velocity profile 
Table 5.2 Classification of terrain roughness 
Terrain roughness Description 
A 
Urban areas with not less of 15% of surface is covered 
by buildings whose height is bigger than 15 m 
B 
Urban areas not belonging to class A, suburban, 
industrial and wooden areas 
C 
Area with dispersed obstacles (trees, buildings, walls, 
fences ...); areas with roughness not belonging to 
classes A, B, D 
D 
Areas with no obstacles (open land, airports, agricultural 
areas, pastures, wetlands or sandy lands, surfaces 
covered by snow or ice, open sea, lakes ...) 
 
Figure 5.23 Identification of terrain category 
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Finally, adopting the parameters kr, z0 and zmin given in Table 5.3 in function of the terrain 
exposure category, the exposure factor ce(z) in terms of wind pressure can be derived from 
Eqn. (5.10):  
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(5.10) 
where, c0 is the orography factor. 
The ce-z curves for the five terrain exposure categories are illustrated in Figure 5.24.  
Table 5.3 Values of parameters depending on terrain exposure category  
Terrain exposure 
category 
kr z0 [m] Zmin [m] 
I 0,17 0,01 2 
II 0,19 0,05 4 
III 0,20 0,10 5 
IV 0,22 0,30 8 
V 0,23 070 12 
 
Figure 5.24 ce-z curves for different terrain categories [© NTC 2008] 
5.4.3 Worked examples 
In the following, the practical application of wind map is illustrated, evaluating terrain 
exposure category in four different sites: Pisa, considering urban area of roughness B; 
Trieste, considering urban area of roughness A; Portoferraio, Tuscany, Isola d’Elba, 
considering waterfront, open area of roughness D; Santa Croce di Magliano, Molise, 
considering area with dispersed obstacles of roughness C; Zafferana Etnea, Sicily, 
considering area with dispersed obstacles of roughness C. 
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5.4.3.1 Wind actions in Pisa 
Pisa is in Tuscany, Zone 3, vb,0=27 m/s, A0=500 m, ka=0,020 s-1 at an altitude A=12 m 
above sea level, vb=27 m/s, and a distance from the shore less than 10 km. 
With these data and considering urban area of roughness B, from Figure 5.23 it results in 
a terrain exposure of category III, and, from Table 5.3, kr=0,20, z0=0,10 m, zmin=5 m. 
5.4.3.2 Wind actions in Trieste 
Trieste is in province of Trieste, Zone 8, vb,0=30 m/s, A0=1500 m, ka=0,010 s-1 at an 
altitude A=2 m above sea level, vb=30 m/s. 
With these data and considering urban area of roughness A, from Figure 5.23 it results in 
a terrain exposure of category IV, and, from Table 5.3, kr=0,22, z0=0,30 m, zmin=8 m. 
5.4.3.3 Wind actions in Portoferraio 
Portoferraio is in the Isola d’Elba, Zone 9, vb,0=31 m/s, A0=500 m, ka=0,030 s-1 at an 
altitude A=4 m above sea level, vb=31 m/s. 
With these data and considering waterfront, open area of roughness D, from Figure 5.23 
it results in a terrain exposure of category I, and, from Table 5.3, kr=0,17, z0=0,01 m, 
zmin=2 m. 
5.4.3.4 Wind actions in S. Croce di Magliano 
Santa Croce di Magliano is in Molise, Zone 3, vb,0=27 m/s, A0=500 m, ka=0,020 s-1 at an 
altitude A=608 m above sea level, vb=29,16 m/s, and a distance from the shore less than 
30 km. 
With these data and considering area with dispersed obstacles of roughness C, from 
Figure 5.23 it results in a terrain exposure of category II, and, from Table 5.3, kr=0,20, 
z0=0,10 m, zmin=5 m. 
5.4.3.5 Wind actions in Zafferana Etnea 
Zafferana Etnea is in Sicily, Zone 4, vb,0=28 m/s, A0=500 m, ka=0,020 s-1 at an altitude 
A=574 m above sea level, vb=29,48 m/s, and a distance from the shore less than 10 km. 
With these data and considering area with dispersed obstacles of roughness C, from 
Figure 5.23 it results in a terrain exposure of category III, and, from Table 5.3, kr=0,19, 
z0=0,05 m, zmin=4 m. 
5.5 Concluding remarks  
The present chapter discusses the procedures used to elaborate the maps for climatic 
actions in Italy, namely the maps for snow load, thermal action and wind actions. Those 
maps are present in the Italian National Annexes of Parts 1-3, 1-4 and 1-5 of Eurocode 1: 
Actions on structures. 
For each climatic action, several worked examples are presented aiming at illustrating the 
practical application of the climatic actions maps in different Italian sites. 
As referred in chapters 1 and 5 of this report, within the framework of the European 
Commission Mandate M515 for the revision of the Eurocodes, the climate change 
implications for the Eurocodes should be assessed. In this respect, it is worth mentioning 
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that a pilot study on the implications of climatic changes on snow loading is being 
developed by the University of Pisa with the support of the JRC (Croce et al., 2016). 
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